Objective: To study the prevalence of burnout, secondary traumatic stress, and wellbeing among pediatric critical care and pediatric hematology and oncology physicians Design: Observational cohort study Setting: Online survey Patients: Active American Academy of Pediatrics (AAP) members of the section of critical care and the section of hematology and oncology Interventions: Surveys containing three validated instruments (the Maslach Burnout Inventory, the secondary traumatic stress scale and the Personal Wellbeing Index, as well as questions on demographics and lifestyle) were emailed out via the AAP. Measurements and Main Results: We had 231 respondents with a response rate of 15.8% among PICU physicians and 26.1% among hematology-oncology physicians. 45.9% of our participants consisted of hematology-oncology physicians and 54.1% of pediatric critical care physicians. The population was a balanced gender mix but was predominantly Caucasian (82% Caucasian and 10% Asian). The overall rate of burnout was 46.6% (47.8% among hematology-oncology physicians and 45.8% among pediatric intensivists). We found significant rates of emotional exhaustion, with 43.0% of respondents scoring high on this subscale.
burnout in these high risk specialties. Promoting recognition of early symptoms is crucial, as well as creating a work environment that promotes mental health.
Background
For millennia, physicians have promised to take care of patients to the best of our abilities. In doing so, physicians make personal sacrifices and face challenging situations, including significant administrative burdens of the electronic medical record; all of which may contribute to burnout (1) . This led to the AMA supporting a Charter of Physician Well Being, highlighting the importance of building resilience among physicians (2) . The topic of physician burnout as one of the leading stories in 2017 (3) . Physicians have a have a higher rate of burnout compared to US workers in other fields (4) . Burnout has been defined as "a syndrome of emotional exhaustion and cynicism that occurs frequently among individuals who do 'people-work' of some kind" (5) . Burnout syndrome has 3 key dimensions: emotional exhaustion, depersonalization and lack of personal accomplishment. These problems can affect not only physicians themselves but also patient care. Studies show that burnout is more common among physicians who are 11-20 years in practice (6) . A German study suggests that female senior physicians having children are at the greatest risk for burnout (7).
Along with burnout, physicians may face post-traumatic stress. It has become increasingly more evident that trauma does not only affect the individual(s) directly involved, but also others around them, including healthcare workers. Thus, the concept of secondary traumatic stress has been defined. Secondary traumatic stress (STS) is defined as "the natural, consequent behaviors and emotions resulting from knowledge about a traumatizing event experienced by a significant other. It is the stress resulting from helping or wanting to help a traumatized or suffering person" (8) . STS has been studied in a variety of caregiving populations, including social workers, nurses, chaplains, and child life specialists, but there is only limited to no data on STS among pediatric physicians (9) (10) (11) (12) .
In studying the prevalence of burnout and secondary traumatic stress among physicians, we would be remiss not to also assess the overall wellbeing of these individuals. Wellbeing is defined as "a relative state where one maximizes his or her physical, mental, and social functioning in the context of supportive environments to live a full, satisfying, and productive life". The measurement of wellbeing in all Americans is a Healthy People 2020 objective (13) .
We used standardized instruments to assess the prevalence of burnout, the prevalence of secondary post-traumatic stress, and the overall wellbeing of high-risk pediatric physicians. We hypothesized that pediatric critical care physicians and pediatric hematology/oncology physicians would have similarly high rates of burnout, STS and adverse effects on overall wellbeing.
Methods
The study was reviewed and approved by the Institutional Review Board of Kansas University Medical Center via expedited review. Four questionnaires (Maslach Burnout Scale, Secondary Traumatic Stress, Personal Wellbeing Index, demographic survey) were emailed to the section of critical care medicine and the section on pediatric hematology and oncology of the American Academy of Pediatrics. Reminders to complete the surveys were sent out at 4 and 6 weeks after the initial email. No identifiable data was recorded.
Maslach Burnout Inventory (MBI)
The Maslach Burnout Inventory (MBI) was developed to study burnout syndrome, and has 3 sub scales focusing on the areas of emotional exhaustion (EE), depersonalization (DP) and personal accomplishment (PA). It consists of 22 items on a questionnaire that uses a six point Likert scale (Appendix 1). A high degree of burnout is reflected by high scores on the emotional exhaustion and depersonalization scale in addition to low scores on the personal accomplishment scale. The MBI has been shown to have coefficient alpha between 0.70 to 0.80 in 84 different studies that used the MBI to assess burnout, indicating that the MBI has good internal consistency in low stakes testing (14) . Since its initial publication in 1980, the MBI has been shown to adequately assess the presence or absence of burnout in a variety of physician groups (15) (16) (17) (18) (19) . In our study we defined burnout as the presence of at least one of the following: EE ≥ 37 or DP ≥ 13 or PA < 31 (15) .
Secondary Traumatic Stress Scale (STSS)
The Secondary Traumatic Stress Scale (STSS) was developed by Bride and colleagues (20) by using the seventeen symptoms of post traumatic stress disorder from the DSM-IV, and has seventeen items that are answered using a five point Likert type scale. It has been found to have an overall coefficient alpha of 0.94. There are three subscales and each subscale has a coefficient alpha as well: intrusion, 0.80; avoidance, 0.87; arousal 0.79.
Personal Wellbeing Index (PWI)
The Personal Wellbeing Index (PWI) scale contains 7 questions, each one addressing a quality of life domain: standard of living, achieving in life, health, relationships, safety, community-connectedness, and future security. In regards to reliability, the Cornbach alpha lies between 0.70 and 0.85 in Australia and overseas and the index has shown good test-retest reliability with an intra-class correlation coefficient of 0.84 (21) .
Demographic Survey
The demographic questionnaire is a self-constructed survey with common factors (years in practice, hours of sleep at night, hours of exercise per week, healthy diet, marital status, number of children, religion) that can be associated as a risk versus protective factors for burnout, secondary traumatic stress and overall wellbeing. Each factor had a comment section for qualitative analysis.
Data Analysis
Variables measured on a continuous scale are presented as means with standard deviations. Groups were compared using the Wilcoxon rank sum test and ANOVA on ranks. Categorical measurements are presented as frequencies with percentages. Groups were compared using Fisher's exact test and chi-square. A value of < 0.05 was considered statistically significant. All analyses were carried out using SAS V9.2 statistical software (SAS Institute, Cary, NC).
Results

Demographics
Our study population consisted of 231 participants, in which hematology/oncology physicians and pediatric critical care physicians were evenly distributed (45.89% vs 54.1%). Initially the study was sent out to 732 members of AAP section of pediatric critical care and 445 members of the AAP section of hematology and oncology. The response rate was 15.8% among PICU physicians and 26.1% among hematology and oncology physicians. We attribute our low response rate to the automated depersonalized email from a website, rather than individual requests to members. Surveys that were started but were determined to be incomplete were excluded. The population was gender balanced (female 51.8%, male 48.2 %), but predominantly Caucasian. 82.5% identified themselves as Caucasian, 10.8% as Asian, 0.9% as African American and 5.8% as others. With regard to religion more than half identified themselves as Christians (56.1%) followed by 25.3% who chose not to specify their religion. 11.8% identified themselves as Jewish, 3.6% as Hindus and 3.2% as Muslims. Most of our participants (76.8%) were married. 35.1% had 2 children followed by 22.1% who had no children. This study group mostly consisted of physicians who were > 20 years in practice (40.6%). 75.5% sleep 5-7 hours per night and 58.4% exercise 2-3 times per week. Half of this group (53.1%) claimed to consume a healthy diet (Table 1 Almost half of the participants scored high (42.9%) on the emotional exhaustion subscale and 20.2% scored high for depersonalization. 50.5% also scored high on the personal accomplishment scale. 52.4% of burned out physicians were female. One third of physicians at risk for burnout had 2 children, but the number of children did not correlate with an increased risk of burnout. No demographic factors were identified as a risk or a protective factor for the development of burnout.
Secondary Traumatic Stress Scale
STS was defined as a total score of > 38. The rate of STS was 46.7% (Table 3) . A higher total STSS score was noted for physicians practicing for 10-15 years compared to those practicing for 5-10 years (p=0.04) with a higher score on the arousal subscale (p=0.03). Physicians who followed a healthy diet had a lower total STS score (p=0.01) and a lower score on all three subscales. The same group also seems to have higher scores on the wellbeing scale (p=0.01).
Personal Wellbeing Index
A Personal Wellbeing Index score of >35 was defined as a positive score, which means that an individual was satisfied with his personal life. The overall rate of satisfaction was 95.3% (Table 3 ). There was no significant difference for PWI scores for critical care and hematology/oncology physicians. With regard to hours of sleep per night, there was no significant difference in burnout or STS rate. However, physicians who slept >7h had a higher score on the PWI scale compared to those who sleep 3-5h (p=0.008) and 5-7h (p=0.02). Married physicians scored higher on the wellbeing scale compared to single physicians (p=0.04). Neither the number of children nor any other lifestyle or demographic factors were associated with increased wellbeing.
Discussion
Our results demonstrate high rates of burnout and secondary traumatic stress in pediatric critical care and pediatric hematology/oncology physicians. This is consistent with recent studies showing that burn out starts during pediatrics residency (18) . Fields et al studied burnout rates among PICU physicians 20 years ago and found a rate of 14%, which is significantly lower than our findings. Garcia et al reported a burnout rate of 50% among general pediatricians and pediatric intensivists (19) , in line with our findings. Burn out is not unique to Americans. Other studies have reported a rate of 41% at high risk for burnout among pediatric critical care physicians in Argentina (22) . Interestingly, this study also found the highest rates among academic pediatricians working in a university setting. Comparing with other specialties, surgeons had similar rates of burnout, ranging from 39-41% (4).
Interestingly our study shows that physicians that are in practice for >20 years had higher scores on the depersonalization subscale. This is in contrast to prior studies that showed that physicians in the middle of their career (11-20 years in practice) are at the greatest risk for burnout (4) . Another study by Downey et al assessed burnout among anesthesiologists and came to the conclusion that doctors who are 5-15 years in practice are at the greatest risk for burnout. In our study, physicians who are 10-15 years into their careers had higher secondary traumatic stress scores. Unfortunately, there is not much literature to compare our rates of secondary traumatic stress to and available data is mainly focused on military physicians (22) .
We did find that a number of factors can mitigate burnout and STS rates. A healthy diet, sleep and religion positively influenced wellbeing and secondary traumatic stress rates. A subjectively healthy diet was associated with decreased total secondary traumatic stress scores and increased scored on the personal wellbeing scale. Consuming fruits and vegetables is associated with lower incidents of depression and higher rates of happiness and higher life satisfaction (23) (24) (25) . Along with a healthy diet, more than 7 hours of sleep is also associated with physician wellbeing. It is well known that sleep deprivation is associated with decreased cognitive function, memory and reaction time (26) .
Burnout poses a risk for the physician and the patient. High scores on the depersonalization and emotional exhaustion subscale are associated with alcohol abuse or dependence (27) . Oreskovich et al. (28) sampled 25,073 surgeons, out of which 15.4% were identified to have an alcohol abuse disorder. Participants who were burned out (odds ratio, 1.25; P = .01) and depressed (odds ratio, 1.48; P < .001) were more likely to have alcohol abuse or dependence. Other studies have identified a correlation between burnout rates (specifically emotional exhaustion) and patient safety risks. Clinicians who scored high on the emotional exhaustion subscale of the MBI had higher standardized mortality ratios (29) . A Mayo Clinic study also clearly linked burnout with self-perceived medical errors in both internal medicine residents and surgeons (30) . In contrast, a recent study conducted in the adult ICU setting established that there is an increased rate of medical errors by depressed physicians, but burn out did not seem to correlate with an increase rate of medical errors (31) . Another prospective cohort study done in three children's hospitals on pediatric residents have had similar results. (32) . In our study we did not measure depression or assess for medical errors related with physician burnout. More studies are needed in the future to elicit if burnout leads to an increase rate of medical errors and the potential risks for the patients.
One important limitation of this study is that it was sent to members of the American Academy of Pediatrics, where 40.63% of the physicians are >20 years in practice. This could have skewed the outcomes. One limitation in our study may be that respondents to our survey could be those who are more likely to suffer from burnout and more likely to want to report their issues, or conversely, those most severely affected may have chosen not to participate. We also did not separately analyze burnout and STS against each other, and we presumed that the similar rates were in the same respondents, but that may not be accurate.
Conclusion
The rates of burnout and secondary traumatic stress are high in both pediatric critical care physicians and pediatric hematologist / oncologists. It may be that lifestyle factors, such as a healthy diet, sleep and exercise may serve as protective factors and increase overall wellbeing. Further studies need to be done to assess burnout, secondary traumatic stress rates among other pediatric subspecialties and to analyze proper coping mechanisms.
